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AB - J P1 1300746 NOVELTY - The mold has a tread molding surface having 
multiple slits (4) to pass air to mold exterior through the exhaust 
hole (7) arranged at rear side of slit. The width and depth of the 
slits are 0.01-0.05 mm and 2-5 mm, respectively. DETAILED DESCRIPTION 
• The number of slit rows provided along peripheral direction is 5-20. 
An INDEPENDENT CLAIM is also included for a method of manufacturing 
metallic molds for tires which involves multiple slit formation at the 
molding surface. Primary exhaust holes are formed at rear side of 
slits to pass only air to mold exterior. By a shot blasting process to 
the slit periphery, a secondary exhaust hole is formed between the 
primary exhaust hole and the outer circumference of block. The tread 
molding insert is formed by electric discharge processing. 

- USE - For molding of tire. 

- ADVANTAGE - The molding surface of block consists of multiple slits 
that pass only air to mold exterior through exhaust hole and hence 
operation is easier even with increased number of slits. Air reliably 
escapes from slit through exhaust hole. Occurrence of molding failure 
due to the slit is prevented. DESCRIPTION OF DRAWING- The figure shows 
the sectional view of metallic mold for tire. (4) Slit; (7) Exhaust 

hole. 
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Tl - Metallic mold for tire • has block consisting of tread molding 

surface in which multiple slits are provided to pass only air to mold 

exterior through exhaust hole 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate assembly even when the number 
of slits is increased and to prevent troubles in vulcanization caused by the 
slits. 

SOLUTION: In a tire molding mold, a tread molding mold part is constituted 
from sectors 1 divided in the circumferential direction, and the tread 
pattern molding part 1A of each sector 1 is constituted from blocks 1B 
partitioned every pitch or pitches of a tread pattern. Narrow slits 4 through 
which only air can pass are formed in the circumferential direction in the 
tread molding surface 1X of the block 1B. The slit 4 is made to 
communicate with the outside of the mold through an air outlet 7 formed 
on its back side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mold section for tread shaping is constituted from two or more sectors divided into the hoop direction. Or 
it sets to the tire molding die constituted from two or more blocks which carried out partition division for every two or 
more pitches, the tread-pattern shaping section of each sector - every pitch of a tread pattern - The tire molding die it 
was made open for free passage [ molding die ] to the metal mold exterior through the exhaust hole which drilled two or 
more narrow slits which make the tread shaping side of said block pass only air in the hoop direction, and prepared this 
slit in the tooth-back side. 

[Claim 2] The tire molding die according to claim 1 whose aperture width of said slit which carries out opening to said 
tread shaping side is 0.01 -0.05mm. 

[Claim 3] The tire molding die according to claim 1 or 2 whose depth of said slit is 2-5mm. 

[Claim 4] The tire molding die according to claim 1, 2, or 3 which carried out 5-20 train arrangement of the slit prepared 
in said hoop direction in the direction of a path. 

[Claim 5] The tire molding die according to claim 1, 2, 3, or 4 which prepared the narrow slit which makes said tread 
shaping side pass only air in the direction of a path. 

[Claim 6] The tread-pattern shaping section of a sector which comes to divide two or more mold sections for tread 
shaping into a hoop direction for every pitch of a tread pattern or in case each block which carried out partition division 
for every two or more pitches is manufactured The 1 st exhaust hole penetrated between both the hoop direction parting 
planes of said block is formed in the tooth-back side of the tread shaping side of this block. By forming the slit 
prolonged in a hoop direction by the wire electron discharge method between this 1 st exhaust hole and said tread 
shaping side, and performing shot-blasting processing to the slit periphery of this tread shaping side The manufacture 
approach of the tire molding die which forms opening of said slit in the narrow aperture width which passes only air, 
and forms the 2nd exhaust hole between said 1 st exhaust hole and block peripheral faces. 

[Translation done.] 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with a tire molding die and its manufacture approach, and relates to 
the tire molding die it was made not to cause the vulcanization failure which originates in the slit for air vents in more 
detail, and its manufacture approach. 
[0002] 

[Description of the Prior Art] A vent hole is formed in the tread shaping side of a tire molding die, and he is trying to 
miss outside the air confined in metal mold through the vent hole at the time of tire vulcanization generally. However, 
since an unvulcanized rubber also flows out of this vent hole, a mustache-like spew occurs in the tread side of the tire 
after vulcanization. Therefore, there was a problem that the rubber which the process which trims a spew at a finishing 
process is needed, and has become the cause by which this reduces productivity greatly, and flowed out became useless. 



[0003] Then, as the above-mentioned cure, it replaces with a vent hole and rubber has conventionally the technical 
proposal which prepares the narrow slit it was made to pass only air, without making it pass in a tread shaping side (for 
example, JP,2-295706,A and JP,4-223108,A). Laminating connection of two or more segments is carried out, and the 
tread-pattern shaping section of each sector is constituted, and the slit prolonged in a hoop direction between that 
segment by which the laminating was carried out is formed, or it constitutes from two or more blocks which carried out 
partition division of the tread-pattern shaping section of each sector, and the slit prolonged in the direction of a path 
between this block is formed. 

[0004] However, since the width of face of the slit which fully passes only air, without passing rubber is the very narrow 
range, it often has the case where slit width separates from the range according to the error at the time of assembling a 
segment and a block. Consequently, slit width became large too much, rubber entered in the slit and there was a problem 
of starting blinding, or an accumulator ball having been generated and causing vulcanization failure by being too 
narrow. 

[0005] Moreover, since a segment and a block were subdivided in connection with it when it is going to prepare many 

numbers of a slit, there was a problem that an assembly became complicated. 

[0006] 

[Problem(s) to be Solved by the Invention] Even if the purpose of this invention increases the number of a slit, it is easy 
an assembly and is to offer the tire molding die which does not cause the vulcanization failure resulting from a slit, and 
its manufacture approach. 
[0007] 

[Means for Solving the Problem] The tire molding die of this invention which attains the above-mentioned purpose The 
mold section for tread shaping is constituted from two or more sectors divided into the hoop direction. Or it sets to the 
tire molding die constituted from two or more blocks which carried out partition division for every two or more pitches, 
the tread-pattern shaping section of each sector — every pitch of a tread pattern — Two or more narrow slits which make 
the tread shaping side of said block pass only air are drilled in a hoop direction, and it is characterized by making it open 
for free passage to the metal mold exterior through the exhaust hole which prepared this slit in the tooth-back side. 
[0008] Moreover, the manufacture approach of the tire molding die of this invention The tread-pattern shaping section 
of a sector which comes to divide two or more mold sections for tread shaping into a hoop direction for every pitch of a 
tread pattern or in case each block which carried out partition division for every two or more pitches is manufactured 
The 1 st exhaust hole penetrated between both the hoop direction parting planes of said block is formed in the tooth-back 
side of the tread shaping side of this block. By forming the slit prolonged in a hoop direction by the wire electron 
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discharge method between this 1st exhaust hole and said tread shaping side, and performing shot-blasting processing to 
the slit periphery of this tread shaping side It is characterized by forming opening of said slit in the narrow aperture 
width which passes only air, and forming the 2nd exhaust hole between said 1 st exhaust hole and block peripheral faces. 

[0009] Thus, since the narrow slit which makes the tread shaping side of a block pass only air is prepared in a hoop 
direction and the slit was made to lead outside through the exhaust hole by the side of a tooth back, a slit can be 
prepared without completely being influenced of the assembly of a block, and it becomes possible to discharge the air in 
metal mold outside certainly through an exhaust hole from the slit. Therefore, the vulcanization failure resulting from a 
slit is not caused. Moreover, since a block is not subdivided even if it increases the number of a slit, in order to form in a 
block rather than to form between blocks of a slit, an assembly does not become complicated. 

[0010] Moreover, metal mold can be easily manufactured by forming a slit using a wire electron discharge method and 

shot-blasting processing as mentioned above. 

[0011] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to an attached drawing about the configuration 
of this invention. Draw ing 1 shows an example of the tire molding die of this invention, 1 is a sector which fabricates 
the tread section of a tire, and the rate of the mold section for tread shaping is carried out to a hoop direction for two or 
more minutes. Although only one piece is illustrated by a diagram, the mold section for tread shaping is constituted by 
attaching two or more sectors to a hoop direction in the shape of a circular ring. As an imaginary line shows to drawing 
1 , the metal mold 2 and 3 of the upper and lower sides for sidewall shaping of a tire is attached by the upper and lower 
sides of this mold section, and the tire molding die of a SEKUSHONARU mold is constituted in them. 
[0012] the above-mentioned sector 1 is shown in drawing 2 -- as - tread-pattern shaping section 1 A - every pitch of a 
tread pattern ~ or it consists of two or more block IB which carried out partition division for every two or more pitches. 
Two or more narrow slits 4 which make tread shaping side IX on which the projection 5 for slot shaping of each block 
1 B protruded pass only air, without passing an unvulcanized rubber are drilled in the hoop direction. 
[0013] The 1st exhaust hole 7 which penetrates block IB over both hoop direction parting plane 1 c is formed in the 
tooth-back side of the slit 4 in block IB (refer to drawin g 4 ), and the slit 4 is open for free passage to this 1st exhaust 
hole 7. To this 1st exhaust hole 7, the 2nd exhaust hole 8 is open for free passage from the periphery side of block IB, 
and the air which flowed out of the slit 4 is missed to the metal mold exterior through exhaust holes 7 and 8. 
[0014] Since it was made open for free passage to the metal mold exterior according to the metal mold of this invention 
mentioned above through the exhaust holes 7 and 8 which drilled the slit 4 in the hoop direction at tread shaping side IX 
of block IB, and prepared it in the tooth-back side Since a slit 4 can be formed without completely being influenced of 
[ at the time of assembling block IB and forming a sector 1 ], air can be certainly discharged outside through exhaust 
holes 7 and 8 from a slit 4. 

[0015] Moreover, since the slit 4 was formed in block IB and it is not necessary to subdivide a block even if it increases 
the number of a slit 4, the assembly of a block is not influenced by the number of slits, but becomes always easy. In the 
above metal mold, in case each block IB is manufactured, it can carry out by [ as being the following ]. 
[0016] First, as shown in drawing 4 , sequential formation of two or more 1st exhaust holes 7 penetrated among both 
hoop direction parting plane lc to the tooth-back side of tread shaping side IX of block IB is carried out by drilling. 
Subsequently, as shown in draw ing 5 , Wire W is inserted in the 1 st exhaust hole 7 as an electrode, and a wire electron 
discharge method is performed. That is, the slit 4 prolonged in a hoop direction is formed between the 1 st exhaust hole 7 
and tread shaping side IX by moving the discharging wire W to the tread shaping side IX side, as an arrow head shows. 

[0017] Since about 0.1mm is a limit in min, that width of face a of the slit 4 formed of this wire electron discharge 
method is too wide for passing only air, without passing an unvulcanized rubber. Then, as shown in drawing 6 , shot- 
blasting processing which used the plastics grain, the glass grain, etc. for the slit periphery of tread shaping side IX is 
performed. Opening 4a of a slit 4 is crushed by the shot-peening effectiveness by this blasting, and a slit 4 is formed in 
the narrow aperture width which passes only air. Namely, it will be in the condition of draw ing 6 (b) to drawing 6 (c). 
[0018] Subsequently, from the block peripheral face 1 Y side, drilling is performed and sequential formation of the 2nd 
exhaust hole 8 which opens between the 1st exhaust hole 7 and block peripheral face 1 Y for free passage is carried out. 
A slit 4 comes to be open for free passage with the metal mold exterior through the 1 st exhaust hole 7 and the 2nd 
exhaust hole 8 with formation of this 2nd exhaust hole 8. 

[0019] In this invention, it can be made the range of 0.01 -0.05mm as aperture width b of each slit 4 which carries out 
opening to tread shaping side IX. When the width of face b is smaller than 0.01mm, it is too narrow to miss air 
effectively but, and if conversely larger than 0.05mm, the problem from which an unvulcanized rubber enters in a slit 4, 
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and starts blinding will arise. 

[0020] As depth [ of a slit 4 ] h, it is desirable to make it 2-5mm. As a number of the slit 4 of each block IB, with a tread 
pattern or tire size, although it can choose suitably, generally it can arrange in the 5 - 20 **** direction (drawing the 
vertical direction). As a diameter of the 1st exhaust hole 7 formed in a cross-section round shape, it is desirable to make 
it 5- 10mm as a diameter of the 2nd exhaust hole of a cross-section round shape similarly 5- 10mm. 
[0021] With the above-mentioned operation gestalt, the slit 4 was formed so that it might extend in a hoop direction, but 
in addition to it, as shown in drawin g 8 , a slit 4 and the narrow slit 14 which passes only the same air may be formed so 
that it may extend in the direction of a path. This slit 14 is open for free passage to the 4th exhaust hole 1 8 which opens 
block IB for free passage to the 3rd exhaust hole 17 penetrated over the Id of the direction side faces of the diameter of 
both and by which this 3rd exhaust hole 17 was drilled in that tooth-back side from the peripheral face Y side of block 
IB, and he is trying to miss air to the metal mold exterior. Thus, by forming a slit 14 in the direction of a path, the 
discharge effectiveness of air can be heightened further. This slit 14 is good to prepare one in the center of each block 
1 B, respectively. The manufacture can be performed like the slit 4 mentioned above. 
[0022] 

[Effect of the Invention] As mentioned above, this invention drills two or more narrow slits which make the tread 
shaping side of the block which constitutes the tread-pattern shaping section of a sector pass only air in a hoop direction. 
Since the number of a slit can be increased without subdividing a block by having made it open for free passage to the 
metal mold exterior through the exhaust hole which prepared the slit in the tooth-back side, An assembly activity is 
easy, and since a slit is not influenced at all of an assembly, air can be certainly missed outside through an exhaust hole 
from the slit, and generating of the vulcanization failure resulting from a slit can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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[Drawing 4] 
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[Drawing 8] 
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